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(54) Improvements in or relating to sealing arrangements 



(57) A sealing arrangement between an opening 
leaf (1 0;1 1 0) and a frame (30;1 30), one of ttie frame (30; 
1 30) and leaf ( 1 0; 11 0) providing an elongate recess (32; 
132), and ttie ottier of the leaf (10;110) and frame (30; 
1 30) carrying an elongate seal (1 8;1 1 8) whicii, wtien the 
leaf (18;118) is closed with respect to the frame (30; 
130), is received in the recess 32; 132), characterised in 
that the elongate seal (18; 11 8) includes a plurality of ax- 
lally extending outwardly projecting formations 
(20,21,22:120,121.122), and an internal hollow (19; 
119), the recess (32;132) and the seal (18;118) being 



configured such that as the leaf (10;110) is closed and 
the seal (18;118) is received in the recess (32;132), a 
first (21 ;121 ) of the axlally extending outwardly project- 
ing formations (20.21.22:120.121,122) of the seal (18; 
118) engages with a respective first part (45; 146) of an 
inside surface of the recess (32; 1 32) and as the leaf (10; 
110) is continued to be closed, the seal (18;118) be- 
comes defomied in a manner to cause the or at least 
one of the other axlally extending outwardly projecting 
formations (20.21,22;120,121,122) to be urged into 
sealing engagement with a second part (SI, 82) of the 
inside surface of the recess (32:132). 
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Description 
Description of Invention 

[0001 ] This invention reiates to a sealing arrangenfient 
and more particularly but not exclusively to a sealing as- 
sembly for sealing a door in a aircraft fuselage, such as 
a helicopter fuselage, relative to a doorframe or coam- 
ing. 

[0002] Particular problems are encountered in provid- 
ing weatherproof sealing arrangements for doors of hel- 
icopter fuselages. First, vibration, particularly In flight, 
assists water migration between sealed faces. Second, 
helicopter doors are often made of materials which are 
able to flex under load, such as resin fibre glass com- 
posite materials, and such flexing can allow waterto mi- 
grate past door seals. Third whereas it Is known to pro- 
vide a weathertlght door sealing arrangement by the use 
of pressurised air to inflate a pressurised seal, such 
pneumatics are unavailable in a helicopter. Fourth, hel- 
icopter cabins tend to be un-pressurised and so again 
a pressure differential cannot advantageously be used 
to achieve more effective sealing. Fifth, aerodynamic 
suction on the door tends to be experienced in flight, 
resulting In doors being pulled outwardly, again compro- 
mising any door sealing an-angement. 
[0003] Door sealing arrangements for particular use 
in a helicopter are known which include a substantially 
"D" shaped seal. Refemng to figure 1 , In such a known 
sealing arrangement, a "D" shaped seal 12 Is provided 
with a flat surface 13 thereof attached to a helicopter 
door 10, with a rounded seal part 14 received In a two 
sided recess 15 in the door coaming 16, when the door 
10 is closed. In such an an-angement a single contact 
area Is thus provided between the rounded seal part 1 4 
and the surface of the recess 1 5 and the seal operates 
purely to try and prevent the Ingress of water past the 
mating surfaces, there being nothing other than the re- 
silience of the seal 1 2 to prevent the seal 1 2 separating 
from the coaming 1 6 In response to vibration and aero- 
dynamic suction loads, and door 10 flexing. 
[0004] According to one aspect of the invention we 
provide a sealing arrangement between an opening leaf 
and aframe, one of the frame and leaf providing an elon- 
gate recess, and the other of the leaf and frame carrying 
an elongate seal which, when the leaf Is closed with re- 
spect to the frame, is received in the recess, character- 
ised in that the elongate seal Includes a plurality of ax- 
ially extending outwardly projecting fomnations, and an 
internal hollow, the recess and the seal being configured 
such that as the leaf is closed and the seal is received 
in the recess, a first of the axially extending outwardly 
projecting f onnations of the seal engages with a respec- 
tive first part of an inside surface of the recess and as 
the leaf Is continued to be closed, the seal becomes de- 
formed in a manner to cause the or at least one of the 
other axially extending outwardly projecting formations 
to be urged Into sealing engagement with as second part 
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of the inside surface of the recess. 
[0005] By virtue of the invention, an Improved more 
efficient seal particulariy but not exclusively for use for 
sealing a leaf which is a door of an aircraft, with respect 

5 to a frame such as a coaming, is provided. 

[0006] Preferably the seal is of a generally tubular 
construction having an internal axially extending hollow 
defined by a tube wall, the hollow in cross section, gen- 
erally confonning to the external configuration of the 

10 seal. The tube wall may be shaped to conform generally 
to the external configuration of the seal, the tube wall 
and hence the configuration of the internal hollow de- 
forming as the leaf is closed with respect to the frame. 
[0007] In a preferred arrangement the seal includes 

15 at least three axially extending outwardly projecting for- 
mations each arranged to engage with a respective part 
of the Inside surface of the recess as the leaf is closed 
with respect to the frame, the first axially extending for- 
mation being located intermediate a pair of other axially 

20 extending formations, and the first axially extending out- 
wardly extending fomnation engaging with the first part 
of the inside surface of the recess thus to cause defor- 
mation of the seal as the leaf Is continued to be closed, 
such as to urge the pair of other axially extending out- 

25 wardly extending fonnations mutually away from one 
another into sealing engagement with respective parts 
of the inside surface of the recess. 
[0008] The seal may have an axially extending gen- 
erally plain surface part by means of which the sea! is 

30 attached to the leaf or the frame, with the first outwardly 
projecting fomnation extending generally nonnally to the 
plain surface part, and the other outwardly projecting 
fonnations being located either side of the first forma- 
tion, and extending outwardly along a line which is gen- 

35 erally parallel with the generally plain surface part. 
[0009] Conveniently, the elongate recess of one of the 
leaf and frame. Is generally channel shaped and has a 
mouth which, when the leaf is closed in the frame, faces 
the other of the frame and the leaf respectively, with the 

40 outwardly projecting fonnations of the seal each being 
in sealing engagement with the Inside surface of the 
channel when the leaf Is closed with respect to the 
frame. 

[0010] The first Inside surface part of the channel with 
45 which the first axially extending outwardly projecting for- 
mation engages as the leaf is closed with respect to the 
frame, may thus be at a base of the channel, the other 
axially extending outwardly projecting formations being 
urged as the seal defomis, into sealing engagement 
so with respective inside surface parts which are provided 
at sides of the channel. 

[0011] By virtue of the provision of axially extending 
outwardly projecting formations whtoh are urged into 
sealing engagement with the inside surface of the re- 
55 cess, when the leaf Is closed with respect to the frame, 
axial voids are provided between the outwardly project- 
ing fomnatlons of the seal and the inside surface of the 
recess, which voids may be used for drainage of water 
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from between the outwardly projecting formations and 
the inside surface of the recess. 
[001 2] Where at least three outwardly projecting for- 
mations are provided, at least two axial voids may be 
provided between adjacent pairs of the formations. 
[0013] Any water passing an outemiost of the out- 
wardly projecting formations of the seal may be drained 
from a void between the outemiost and next inner for- 
mation, via the internal hollow of the seal, there being a 
plurality of openings into the internal hollow from the 
void through which water to be drained may pass. 
[001 4] In one construction, the frame and the leaf may 
each have two opposite sides which in use are generally 
upright, and a top, the two opposite sides of the frame 
or the leaf each having a recess to receive a seal which 
extends along the corresponding side of the leaf or the 
frame respectively, and the top of the frame or the leaf 
having a generally two sided recess, drainage of water 
from voids between the outwardly projecting fomnatlons 
of the seals at the sides being via the channels of the 
recesses and drainage of water from voids between the 
outwardly projecting formations of the seal at the top be- 
ing via an Internal hollow of the seal, there being a plu- 
rality of openings into the Internal hollow of the top seal 
from the voids through which water to be drained may 

[0015] Such a construction is particularly applicable 
where the sealing arrangement is for sealing a door rel- 
ative to an aircraft fuselage. 
[0016] According to a second aspect of the invention 
we provide an aircraft having a door which Is sealed rel- 
ative to the fuselage thereof by a sealing arrangement 
- according to the first aspect of the Invention. 
[001 7] According to a third aspect of the Invention we 
provide a seal for a sealing an-angement, the seal being 
made of a generally resilient material and being of gen- 
erally elongate configuration, the seal having at least 
three axially extending outwardly projecting fonnations 
and a generally plain surface which is adapted to be se- 
cured to a surface of the sealing arrangement, a first 
outwardly extending projection extending generally nor- 
mally to the plain surface, and a pair of fonnations, one 
either side of the first fomiation, extending in opposite 
directions along a line generally parallel to the plain sur- 
face, the seal being generally tubular having a tube wall 
and axially extending internal hollow, the configuration 
of the hollow defined by the tube wail, conforming gen- 
erally to the external configuration of the seal. 
[001 8] The invention will now be described with refer- 
ence to the accompanying drawings in which:- 

FIGU RE 1 is an illustrative view of a prior art sealing 

arrangement; 

FIGURE 2 Is a view similar to that of figure 1 but 
showing a sealing an-angement in accordance with 

the invention; 

FIGURE 3 Is an illustrative view of a seal for use in 
the sealing arrangement of the invention; 



FIGURES 4a to 4g are cross sections through an 
alternative embodiment of a sealing arrangement 
for use in the invention, showing how the seal is 
fomned as a leaf is closed with respect to a frame; 
5 FIGURE 5 is an illustrative view of an aircraft of the 
second aspect of the invention. 

[0019] Referring to figure 2, a sealing arrangement in 
accordance with the invention utilises an elongate resll- 
10 iently defomiable door seal 1 8 made of a material such 
as rubber or neoprene or the lil<e. 
[0020] The seal 18 has an axially extending internal 
hollow 19 which extends throughout the length of the 
seal 1 8, and a plurality, in this example three, axially ex- 
's tending outwardly projecting formations 20, 21 , 22. The 
seal 1 8 further has a generally flat surface part 25 which 
is adhered or otherwise attached to the door 26 of the 
arrangement in weather-tight manner. 
[0021] Such a seal 1 8 extends along the two opposite 
20 sides 28, 29 (see figure 3) of a door coaming or frame 
30 of a helicopter fuselage in this example. The sides 
28, 29 are generally upright in use, and a separate top 
seal 32 of different configuration to the side seals 1 8 ex- 
tends across a top section 33 of the door coaming 30 
ss as hereinafter explained. 

[0022] The sides 28, 29 of the door coaming 30 each 
provides a generally channel shaped recess 32 a mouth 
of which opens towards the adjacent door 26 when the 
door 26 is closed in the coaming 30. When the door is 
30 closed the side seals 1 8 are received In their respective 
channel shaped recesses 32, and the outwardly projec- 
tion fomiations 20, 21 , 22 engage an inside surface 36 
of the channel. 

[0023] In this example, the outwardly projecting for- 

35 mations 20, 21 , 22 are generally equally spaced. Be- 
tween adjacent pairs of the fonnations, i.e. between an 
outemiost fomiation. 20 and the next Inner or first for- 
mation 21 , and between the inner first formation 21 and 
another outer formation 22, there are provided axially 

40 extending voids 40, 41 . To emphasise the void volume, 
the Inside surface 36 of the channel shaped recesses 
32 includes a pair of lobes 42, 43 separated by a ridge 
45 with which the inner outwardly projecting formation 
21 of the seal 1 8 engages. 

« [0024] Thus there is provided between each side seal 
1 8 and its respective channel recess, three areas of con- 
tact, thus providing a triple seal. In the event that water 
migrates past the outemiost outwardly projecting fomia- 
tion 20, such water may be drained away through the 

so void 40. In the event that the water fills the void 40, or 
otherwise migrates past the inner or first outwardly pro- 
jecting formation 21 , the water may be drained from be- 
tween the coaming 30 and door 26 via the second void 
41. 

55 [0025] Thus the side seals 18 act both to deter the 
ingress of water, but also to drain away any water which 
does migrate past at least the first and/or second out- 
wardly projecting formations 20, 21 . 
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[0026] The side seals 18 are thus generally clover 
shaped In outline. It will be appreciated that by providing 
the width of a mouth M of the receiving channel shaped 
recess 32 to be slightly less than width of the side seal 
18, the outwardly projecting formations 20, 21 , 22 will s 
be urged Into tight engagement with the inside surface 
36 of the recess 32, and the engagement of each pro- 
jecting formation 20, 21, 22 with the inside surface 36 
will cause the seal 1 8 to deform, and assist in urging the 
other outwardly projecting formations 20, 23 into tight io 
engagement with the inside surface 36. Thus particular- 
ly the outermost outwardly projecting formations 20, 22 
will be splayed outwardly by virtue of the three lobed 
clover cross sectional shape of the seal 18. 
[0027] Furthermore, in the event of a positive pres- is 
sure being experienced by the side seals 18 from the 
outside, the projecting formations 20, 21 , 22 will tend to 
be urged into increasingly tight engagement with the In- 
side surface 36 of the channel shaped recess 32 thus 
improving the seal. In the event of a negative pressure 20 
being experienced, as a result of suction forces created 
by aerodynamic conditions, at least the outennost sec- 
ond and third outwardly projecting formations 20, 22 
which are splayed outwardly with respect to the general 
axial extent of the seal 1 8, will remain in sealing engage- 25 
ment with sides of the channel shaped recesses 32. 
[0028] A sealing arrangement having a seal 1 8 as de- 
scribed and a channel shaped recess 32 may be pro- 
vided along the top sections 33 of the coaming 30 if de- 
sired, but in some circumstances the provision of a 30 
channel shaped recess 32 for the top section 33 of the 
coaming 30 may be undesirable. Thus a seal 1 8a of sim- 
ilar configuration to the side seals 18 may be provided 
along the top section 33 of the coaming 30, but such top 
seal 18a may be received in a conventionally shaped 35 
two sided recess as indicated at 15 in figure 1 . Thus only 
a single void 40 may be provided between the first and 
second outwardly projecting fomiations 20, 21 for the 
drainage of water, as the third outwardly projecting for- 
mation 22 may not engage any part of the coaming. 40 
[0029] To improve the drainage capacity of such an 
arrangement, the top seal 1 8a may be provided with a 
plurality of openings 45 along its length, from the void 
40 into the internal hollow 19 which may communicate 
with a drain. ''^ 
[0030] if desired the top seal 18a need not be of a 
similar configuration to the side seals 1 8, but may oth- 
enwise be adapted to be received in the two-sided re- 
cess 15. For example, the top seal 12a may be a con- 
ventional "D" shaped seal as indicated at 1 2 in figure 1 , so 
but having a plurality of holes 45 along its length to allow 
fluid communication between the recess 15 and an in- 
ternal hollow 19 of the seal 18a. 
[0031] Other modifications are possible without de- 
parting from the scope of the Invention. For example the ss 
side seals 18 need not have three outwardly projecting 
fomnations 20. 21 , 22 as indicated, but may have two or 
more than three such fomiations so that a void is pro- 



vided between each adjacent pair of the formations to 
facilitate water drainage. 

[0032] Although the invention has been described in 
relation to a sealing arrangement for a helicopter door 
26, the invention may be more generally applied to pro- 
viding a sealing arrangement between a leaf and a 
frame. Instead of the seal being provided on the door or 
other leaf and a recess on the coaming or other frame, 
the seal may be provided on the coaming or otherframe 
and the recess on the door or other leaf. 
[0033] Refening to figures 4a to 4g, a seal 1 1 8 similar 
to that shown in figures 2 and 3 is shown, which has 
three lobes 1 20, 1 21 and 1 22 which are provided by ax- 
ially extending outwardly projecting formations of the 
seal 118. The seal includes an axially extending plain 
surface P which is secured with adhesive and/or other- 
wise to a generally flat surface part 125 of the leaf 110. 
[0034] The seal 1 1 8 in this example Is of tubular con- 
struction, as is the seal 18 of the previous example. 
However in figures 4a to 4g, the seal has a thin tube wail 
W, and an internal hollow 119 of the tube, generally con- 
forms to the external configuration of the seal 118. Again 
the seal 1 1 8 may be made in rubber, natu ral or synthetic, 
such as neoprene or the lil<e. 
[0035] The frame provides a channel-shaped recess 
132 has a plain base 145, unlii<e the recess 32 of the 
previous embodiment where the recess has a ridge 45, 
and a pair of sides S1, S2, the base 145 and sides S1 , 
S2 each providing inside surface parts for a reason 
hereinafter explained. 

[0036] The first outwardly projecting formation 1 21 of 
the seal 118, is between the outennost pair of second 
and third outwardly extending formation 120, 122. The 
first formation 1 21 extends generally normally to the ax- 
iaily extending plain surface P of the seal, and in use 
(see figure 4g) seals and engages with the base 1 45 of 
the channel, whilst the second and third outermost for- 
mations 120, 122, extend oppositely in directions along 
a line generally parallel to the plain surface P. The sides 
SI , S2 of the channel shaped recess 132 relatively in- 
clined such that the width of the channel 132 reduces 
from a mouth M' thereof towards the base 145. 
[0037] In figure 4a, the seal 1 1 8 Is shown in a relaxed 
state, during closure of the leaf 10 relative to the frame 
30, but priorto the seal 118 engaging the Inside surface 
of the recess 132. 

[0038] In figure 4b, the seal 1 1 8 Is shown as the first 
outwardly projecting fomnation 121 engages with the 
base 145 of the channel shaped recess 132. At this 
point, the second and third outwardly projecting fomia- 
tions 120, 122 are just out of engagement with the rel- 
atively inclined sides SI, S2 of the recess 132. 
[0039] Figures 4c to 4g show in sequence how the 
seal 118 begins to defonn as the leaf 110 continues to 
be closed and the second and third outwardly extending 
projection 120, 122 Increasingly tightly engage the re- 
spective sides SI , S2 of the channel shaped recess 1 32. 
Rgure 4g shows the shape assumed by the seal 118 
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when the leaf 110 is fully closed In the frame 130. 
[0040] It will be appreciated that by virtue of the three 
lobed thin walled construction of the seal! 1 8, as the first 
outwardly extending projection 121 engages the base 
1 45 of the channel 1 32, the seal 1 1 8 will deform In such s 
a way that the second and third outwardly extending pro- 
jection 120, 122 will be progressively splayed outwardly 
along the line parallel to the plain surface P as the leaf 
is closed, such as to Improve the sealing effect of the 
projections 1 20, 1 22 with the sides S1 , S2 of the channel *o 
132, which sealing effect is assisted by virtue of the 
width of the channel 132 decreasing from the mouth M' 
to the base 1 45. Thus the seal 11 8 and recess 130 to- 
gether operate to achieve most efficient sealing. 
[0041] When the leaf 1 1 0 is closed with respect to the is 
frame 1 30, voids 1 40, 1 41 between adjacent pairs of the 
projecting fomiatlons 120, 121, 122 may be formed, 
which may be used for drainage purposes as described 
above In relation to the first embodiment. 
[0042] An advantage of the second embodiment de- so 
scribed with reference to figures 4a to 4g compared with 
the first described embodiment, is that by virtue of the 
tube wall W of the seal 118 being thin (and of generally 
constant thickness throughout), the seal 1 1 8 may be de- 
formed relatively easily as the leaf 110 is closed with 
respect to the frame 130, such that efficient sealing may 
be achieved, without undue force being required to 
close the leaf 110 against the seal 118, which could re- 
sult in damage e.g. buckling of the door of an aircraft, 
which Is not primarily designed to withstand strong do- so 
sure forces. 

[0043] Thus compared with prior art proposals, a low 

force is required to close the leaf 110, whilst providing 
an improved seal. 

[0044] The seal 118 and frame 130 of the figures 4a 35 
to 4g embodiment may be used In the manner of the 
side seals 1 8 and/or the top seal 1 8a as shown in figure 
2. 

[0045] In all of the embodiments described. Instead of 
the seal 1 8, 1 1 8 being secured relative to a leaf 1 0, 1 1 0 40 
of the arrangement, and the respective recesses 32, 
132 to the frame 30, 130, if desired the seals 18, 118 

may be provided on the frame 30, 1 30 and the recesses 
32, 1 32 on the leafs 1 0, 1 1 0 as desired. 
[0048] The features disclosed in the foregoing de- 45 
scription, or the following claims, or the accompanying 
drawings, expressed in their specific fornis or in lemis 
of a means for performing the disclosed function, or a 
method or process for attaining the disclosed result, as 
appropriate, may, separately, or in any combination of so 
such features, be utilised for realising the invention In 
diverse foms thereof. 



Claims ss 

1. A sealing arrangement between an opening leaf 
(10;110) andaframe{30;130), one of the frame (30; 



130) and leaf (10; 110) providing an elongate recess 
(32;132), and the other of the leaf (10;110) and 
frame (30;130) canying an elongate seal (18;118) 
which, when the leaf (1 8;1 1 8) is closed with respect 
to the frame (30; 130), is received In the recess 32; 
132), characterised in that the elongate seal (18; 
118) includes a plurality of axially extending out- 
wardly projecting fonnations (20,21,22; 
120,121,122), and an internal hollow {19;119), the 
recess (32; 132) and the seal (18;118) being config- 
ured such that as the leaf (1 0; 1 1 0) is closed and the 
seal (18;118) is received In the recess (32;132), a 
first (21 ;121 ) of the axially extending outwardly pro- 
jecting fonnations (20,21 ,22;120,121 ,122) of the 
seal (18;118) engages with a respective first part 
(46;145)of an inside surface of the recess (32;132) 
and as the leaf (10; 110) Is continued to be closed, 
the seal (18;118) becomes deformed in a manner 
to cause the or at least one of the other axially ex- 
tending outwardly projecting formations (20,21 ,22; 
120,121,122) to be urged into sealing engagement 
with a second part (SI ,S2) of the inside surface of 
the recess (32;1 32). 

2. A sealing arrangement according to claim 1 char- 
acterised in that the seal (118) is of a generally tu- 
bular construction having an internal axially extend- 
ing hollow (119) defined by a tube wall (W), the hol- 
low (119) In cross section, generally confomiing to 
the external configuration of the seal (118). 

3. A sealing arrangement aiosording to claim 2 char- 
acterised in that the tube wall (W) is shaped to con- 
form generally to the external configuration of the 
seal (118), the tube wall (W) and hence the config- 
uration of the Internal hollow (1 1 9) deforming as the 
leaf (110) is closed with respect to the frame (130). 

4. A sealing arrangement according to any one of 
claims 1 to 3 characterised in that the seal includes 
at least three axially extending outwardly projecting 
fonnations (20,21,22;120,121,122) each arranged 
to engage with a respective part of the inside sur- 
face of the recess (32;132) as the leaf (10;110) is 
closed with respect to the frame (30;130), the first 
axially extending formation (21;121) being located 
intermediate a pair (20,22;120,122) of other axially 
extending fonnations, and the first axially extending 
outwardly extending formation (21;121) engaging 
with the first part (45:145) of the inside surface of 
the recess (32;132) thus to cause deformation of 
the seal (18;118) as the leaf (10;110) is continued 
to be closed, such as to urge the pair of other axially 
extending outwardly extending formations (20, 22; 
120, 122) mutually away from one another into seal- 
ing engagement with respective parts (S1 ,S2) of the 
Inside surface of the recess (32; 132). 
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5. A sealing arrangement according to ciaim 4 
where appendant to claim 2 or claim 3 character- 
ised in that the seal (1 8;1 1 8) has an axially extend- 
ing generally plain surface part (P) by means of 
which the seal (18;118) is attached to the leaf (10; s 
110) or the frame (30;130), with the first outwardly 
projecting formation (21;121) extending generally 
normally to the plain surface part (P), and the other 
outwardly projecting formations (20 ,22; 120, 122) 
being located either side of the first fomiation (21 ; 'O 
121), and extending outwardly along a line which Is 
generally parallel with the generally plain surface 
part(P). 

6. A sealing arrangement according to any one of « 
the preceding claims characterised in that the elon- 
gate recess (32;132) of one of the leaf (10;110) and 
frame (30;130), Is generally channel shaped and 
has a mouth (M) which, when the leaf (10;110) is 
closed In the frame (30; 1 30), faces the other of the so 
frame (30;130) and the leaf (10;110) respectively, 
with the outwardly projecting formations (20,21 ,22; 
120,121,122) of the seal (18;118) each being In 
sealing engagement with the inside surface of the 
channel (32;132) when the leaf (10;110)is closed ss 
with respect to the frame (30; 130). 

7. Asealing arrangement according to claim 6 char- 
acterised in thatthefirst inside surfacepart (45;1 45) 

of the channel with which the first axially extending 30 
outwardly projectingfomiation (21 ;121) engages as 
the leaf (10;110) is closed with respect to the frame 
(30;130), Is at a base of the channel, the other axi- 
ally extending outwardly projecting formations 
(20,22;120,122) being urged as the seal (18;118) 3s 
defonns, into sealing engagement with respective 
inside surface parts (S1,S2) which are provided at 
sides of the channel. 

8. A sealing arrangement according to any one of *o 
the preceding claims characterised in that when the 
leaf (1 0;1 1 0) Is closed with respect to the frame (30; 
130), axial voids (40,41;140J41) are provided be- 
tween the outwardly projecting formations 
(20,21 ,22;1 20,1 21 ,1 22) of the seal (1 8; 1 1 8) and the "5 
Inside surface of the recess (32;132), to pennit 
drainage of water from between the outwardly pro- 
jecting fomnations (20,21 ,22;120.121 ,122) and the 
inside surface of the recess (32;132). 

so 

9. Asealing arrangement according to claim 8 char- 
acterised in that the at least three outwardly project- 
ing fonnations (20,21 ,22;120,121 ,122) provide at 
least two axial voids (40,41 ;140,141) between ad- 
jacent pairs of the fomiations. 

10. A sealing arrangement according to claim 8 or 
claim 9 where appendant to claim 2 characterised 



in that water passing an outemnost of the outwardly 
projecaing formations (20,22;120,122)of the seal 
(18; 11 8) is drained from a void (40;140) between 
the outennost (20;120) and next inner fonnation 
(21 ;1 21 ), via the internal hollow (1 9;1 1 9) of the seal, 
there being a plurality of openings into the internal 
hollow (19;119) from the void through which water 
to be drained may pass. 

1 1 . A sealing arrangement according to any one of 
claims 8 to 10 characterised in that the frame (30; 
1 30) and the leaf (1 0;1 1 0) each have two opposite 
sides (28,29) which in use are generally upright, 
and a top (33), the two opposite sides (28,29) of the 
frame (30;130) or the leaf (10;110) each having a 
recess (32; 132) to receive a seal (18;118) which ex- 
tends along the corresponding side (28,29) of the 
leaf or the frame respectively, and the top (33) of 
the frame or the leaf having a generally two sided 
recess, drainage of water from voids between the 
outwardly projecting fonnations (20,21,22; 
120,121,122) of the seals (18; 11 8) at the sides (28; 
29) being via the channels of the recesses (32;1 32) 
and drainage of water from voids between the out- 
wardly projecting formations of the seal at the top 
(33) being via an internal hollow (1 9; 1 1 9) of the seal, 
there being a plurality of openings into the internal 
hollow (19;119) of the top seal from the voids 
through which water to be drained may pass. 

12. A sealing arrangement according to any one of 
the preceding claims which is for sealing a door (1 0; 
110) relative to an aircraft fuselage (30:130). 

14. An aircraft having a door (10;110) which is 
sealed relative to the fuselage (30;130) thereof by 
a sealing arrangement according to any one of the 
preceding claims. 

15. A seal (118) for a sealing arrangement, the seal 
being made of a generally resilient material and be- 
ing of generally elongate configuration, the seal 
(118) having at least three axially extending out- 
wardly projecting formations (120,121,122) and a 
generally plain surface (P) which Is adapted to be 
secured to a surface of the sealing an-angement, a 
first outwardly extending projection (121) extending 
generally nomiaily to the plain surface (P), and a 
pair of formations (120,122), one either side of the 
first fonnation (121), extending -In opposite direc- 
tions along a line generally parallel to the plain sur- 
face (P), the seal (118) being generally tubular hav- 
ing a tube wall (W) and axially extending internal 
hollow (119), the configuration of the hollow (119) 
defined by the tube wall (W), conforming generally 
to the external configuration of the seal (118). 



6 



EP 1 103 461 A1 




FIG 1 (PRIOR ART) 




BNSDOCID: <E P 1103<61A1 I > 



EP 1 103 461 A1 




BNSDOCID: <EP 1103iieiA1J_> 




9 



EP 1 103 461 A1 




EP1103 461 A1 




11 

BNSDOCID: <EP_ 1103461A1J_> 



EP 1 103 461 A1 




12 



EP 1 103 461 A1 



EUROPEAN SEARCH REPORT 



EP 00 12 4740 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indloatlon, where appreprlate, 
of relevant passages 




CLASSIFICATION OF THE 


X 
A 


DE 44 02 604 C (BROGHANN FRISOPLAST GMBH) 
22 June 1995 (1995-06-22) 
* figures * 


1-3,8 
4-7, IB 


B64C1/14 
E06B7/23 


X 
A 


6B 1 128 627 A (B.F. GOODICH COMPANY) 
25 September 1968 (1968-09-25) 
* figures * 


15 
1-5 




A 


US 3 178 779 A (F.E. CLARK) 
20 April 1965 (1965-04-20) 
* figures * 


1-3,12, 
14,15 




A 


US 2 686 343 A (E. HARPOOTHIAN) 
17 August 1954 (1954-08-17) 
* figures * 


1-3,5, 
12,14,15 










TECHNICAL FIELDS 
SEARCHED (Int.ClJ) 








B54C 

E06B 


The present search report has been drawn up tor all claims 








MUNICH 1 9 March 2001 


1 Vacca, R 


CATESOftY OF CtTED DOCUMENTS T : ^j^^j^^^^^^^^^ 

^ Oa^SahS^la^^ay''^ ''''''''' L; ^imenl cdedtor olhef reasons 
A:lodmoljj|teal^^^nd ^ member oUhe same patenllaml/ 





13 



EP 1 103 461 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 12 4740 



This annex lletE Ihe patent family itiemborerelallnQ to the patent documents died in Ihe at>ov8-n)entioned European search report. 
The mennbsrs are as contained in the European Patent Office EOP file on 

The European Patent cmce Is in no way KaUe lor these parnotilars whlcti are merelyQlven for the purpose of inlormatlon. 

09-03-2001 



Patent documani 




1 Publication 




Patent lamily 






DE 4402604 


C 


22-06-1995 


AT 
AT 


406287 
6195 


B 
A 


27-03-2000 
15-08-1999 


6B 1128627 


A 


25-09-1968 


DE 
JP 
NL 


1709054 
49027893 
6602312 


A 
B 
A 


19-05-1971 
22-07-1974 
24-08-1966 


US 3178779 


A 


20-04-1965 


NONE 








US 2686343 


A 


17-08-1954 


NONE 









i 

1 

§ For more details about tMs annex : see Official Journal of Ihe European Patent Otoe, No. 12«2 



14 



